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Abstract 
Background: Women who birth in private facilities in Australia are more likely to have a 
caesarean birth than women who birth in public facilities and these differences remain after 
accounting for sector differences in the demographic and health risk profiles of women. 
However, the extent to which women’s preferences and/or freedom to choose their mode of 
birth further account for differences in the likelihood of caesarean birth between the sectors 
remains untested.  
Method: Women who birthed in Queensland, Australia during a two-week period in 2009 
were mailed a self-report survey approximately three months after birth. Seven hundred and 
fifty-seven women provided cross-sectional retrospective data on where they birthed (public 
or private facility), mode of birth (vaginal or caesarean) and risk factors, along with their 
preferences and freedom to choose their mode of birth.  A hierarchical logistic regression was 
conducted to determine the extent to which maternal risk and freedom to choose one’s mode 
of birth explain sector differences in the likelihood of having a caesarean birth.   
Findings: While there was no sector difference in women’s preference for mode of birth, 
women who birthed in private facilities had higher odds of feeling able to choose either a 
vaginal or caesarean birth, and feeling able to choose only a caesarean birth. Women had 
higher odds of having caesarean birth if they birthed in private facilities, even after 
accounting for significant risk factors such as age, body mass index, previous caesarean and 
use of assisted reproductive technology. However, there was no association between place of 
birth and odds of having a caesarean birth after also accounting for freedom to choose one’s 
mode of birth.  
Conclusions:  These findings call into question suggestions that the higher caesarean birth 
rate in the private sector in Australia is attributable to increased levels of obstetric risk among 
women birthing in the private sector or maternal preferences alone. Instead, the determinants 
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of sector differences in the likelihood of caesarean births are complex and are linked to 
differences in the perceived choices for mode of birth between women birthing in the private 
and public systems.       
 
Introduction 
Australia’s maternity care is characterised by concurrently organised private and public 
systems. In recent decades, a decision was made by the Australian Government to offer 
subsidised private health insurance premiums in order to increase uptake of private health 
insurance earlier in life.  As a result, the proportion of women in Australia birthing as a 
private patient increased (Janssens et al., 2008; Shorten and Shorten, 2004). Currently, 
around one third of women in Australia choose private maternity care, with the remainder 
accessing one of a number of different models of publically-funded maternity care (Laws et 
al., 2010).  Private maternity care is typically paid for by the consumer and, at least partly, 
reimbursed by health insurance companies. In most instances, women receive care that is led 
by their obstetrician of choice and birth in a private hospital.  This model contrasts with 
public models of maternity care, where care is primarily midwifery-based (with senior 
obstetric supervision), and women receive care from a number of different rostered care 
providers throughout pregnancy, labour and birth.  
There are considerable differences between private and public models, both in the 
types of care provided and in rates of medical intervention.  The rate of caesarean section in 
the public sector is 27.8%, while the private sector rate is 47.5% (Laws et al., 2010). Women 
who birth in private facilities are also more likely than women in public facilities to have 
their labour induced, to use epidural anaesthesia for pain relief during labour, to have an 
episiotomy, and to have an instrumental delivery (Carolan et al., 2011; Roberts et al., 2000; 
Shorten and Shorten, 2002, 2007).  Although less marked than the sector differences in 
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Australia, the rates of caesarean section have also been found to differ based on insurance 
status in other countries.  In the United States, 33.7% of women with private insurance have a 
caesarean birth compared with 25.4% of women without health insurance (Russo et al., 
2009).  In the United Kingdom, the overall rate of caesarean section in NHS-funded hospitals 
is 24.8% (NHS, 2011), while the caesarean section rate in some private hospitals in the 
United Kingdom has been reported to be as high as 44% (Parliamentary Office of Science 
and Technology, 2002). 
In recent decades, there has been a great deal of interest in understanding why there 
are such vast differences between public and private facilities in the rate of caesarean section.  
While various hypotheses have been proposed, there are three dominant (and not necessarily 
mutually exclusive) theories. The first is that pre-existing differences in risk profile between 
the sub-populations accessing each sector contribute to the differential rates of caesarean 
birth (e.g., Papapetros, 2001). The second is that differences between the sub-populations 
accessing each sector in preferences, or the ability to exercise preferences, accounts for 
differences in caesarean section rates (e.g., Papapetros, 2001). The third is that differences in 
rates of caesarean section may be attributable to sector differences in how care is organised 
and delivered (Janssens et al., 2008; Roberts et al., 2000; Shorten and Shorten, 2004; Shorten 
and Shorten, 2007).  
Determining the relative validity of each of the three explanations of the determinants 
of the differential caesarean birth rate between private and public facilities in Australia is 
important for several reasons. For example, a finding that risk factors explain the difference 
provides evidence relevance to the enduring debate (e.g., Robson et al., 2009) about whether 
higher rates of intervention in the private sector are beneficial. If maternal preferences, rather 
than risk factors, explain sector differences in caesarean birth rate, the differences can instead 
be attributed to both sectors effectively meeting the needs of the populations they serve. If 
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neither risk factors nor patient preferences explain the differences, but indicators of how care 
is delivered do, then there is a need to inform women of how choices about place of birth 
might affect their likelihood of caesarean birth. 
Recent research findings provide some evidence as to the validity of each of these 
arguments. First, there is some evidence that women who birth in private sector facilities do 
indeed have higher levels of obstetric risk than women who birth in public sector facilities. 
Studies have found that the women birthing in private facilities in Australia are older than 
those birthing in public sector facilities (Carolan et al., 2011; Roberts et al., 2000), have 
larger babies (Roberts et al., 2000) and are more likely to be primiparous (Robson et al., 
2009). But, at the same time, it has been found that women birthing in private facilities are 
less likely to have pre-existing medical complications or obstetric complications in pregnancy 
(Roberts et al., 2000; Robson et al., 2009). 
Even if women birthing in private facilities in Australia do indeed have higher levels 
of obstetric risk than those birthing in public facilities, it seems unlikely that sector 
differences in the caesarean birth rate can be attributed solely to patient mix. Differential 
caesarean birth rates between the sectors have been found to remain after adjusting for age 
(Johnston and Coory, 2005) and are also evident among samples of only low risk women 
(Roberts et al., 2000). Furthermore, there is a higher incidence of caesarean birth in private 
models of care for women within many different categories of specific types of risk (e.g., 
abnormal fetal presentation, plurality, parity, uterine scar, gestational age and induction of 
labour; Howell et al., 2009).  
Janssens and colleagues (2008) reviewed the caesarean birth rates in a major 
metropolitan hospital servicing both public and private patients in Queensland, Australia 
between 1997 and 2005. They found that the overall rate of caesarean birth increased by an 
average of 2% every year, and while there were no sector differences in the rate of increase of 
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intrapartum caesarean birth, caesarean birth prior to the onset of labour increased at double 
the rate for women in the private sector.  The differences were not attributable to women 
being older, having more complicated pregnancies, having larger babies or having a higher 
body mass index (BMI). These findings reflect a growing tendency towards pre-emptive 
caesarean birth in the private sector without simultaneous reductions in intrapartum caesarean 
birth and are therefore unlikely to be attributable to medical complications alone.  
Differences in caesarean birth rates between public and private sectors may also be 
attributable, at least in part, to sector differences in women’s preferences or in their freedom 
to choose a mode of birth consistent with their preferences.  Indeed, Papapetros (2001) 
argued that greater freedom to choose caesarean section may be one factor in the observed 
differences in the rates of caesarean section between private and public facilities.  However, 
to date, no studies have directly examined how women’s preferences and freedom to choose 
mode of birth are associated with their mode of birth, nor how they vary between private and 
public sectors. 
In all, despite a growing body of research, the relative validity of each of the three 
explanations of the determinants of the differential caesarean section rate between private and 
public places of birth in Australia remains unclear. One important reason for this is that 
teasing apart the different explanations requires access to a datasets that combine data on 
women’s mode of birth, place of birth and obstetric risk profile with information on their 
educational level, preferences pertaining to mode of birth and their perceived freedom to 
choose their mode of birth. Routinely collected clinical data sets, which have been employed 
in the studies described above, do not typically provide this comprehensive data.   
This paper describes the first study to examine the relative contributions of maternal 
obstetric risk factors (i.e., age, parity, pre-pregnancy BMI, previous caesarean, use of assisted 
reproductive technology (ART), gestational diabetes, hypertension/preeclampsia, placenta 
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praevia and others), maternal education, preferences for mode of birth, and perceptions of 
freedom to choose a mode of birth, to differences across private and public sectors in the rate 
of caesarean section. Specifically, the study used self-reported data from a sample of 
postnatal women residing in Queensland, Australia to (i) identify the maternal factors 
associated with place of birth (public vs. private facility), (ii) identify the factors associated 
with mode of birth (vaginal vs. caesarean), and (iii) determine which of the factors associated 
with both place of birth and mode of birth explain sector differences in caesarean birth rates. 
 
Methods 
Participants 
 Participants were women who completed the 2009 Having a Baby in Queensland 
Survey, a population survey of women’s experiences of care during pregnancy, labour and 
birth, and after birth (Miller et al., 2010). All women who (i) had a live single birth in 
Queensland, Australia in a two-week period in July/August, 2009, (ii) did not have a baby 
who died after birth, and (iii) had a complete and accurate mailing address in their 
Queensland Registry of Births, Deaths and Marriages records, were mailed a survey 
approximately three months after birth. All women in the sample were sent a 
thankyou/reminder letter two weeks after the initial survey mailing. Women could complete 
the paper survey and return it by reply paid mail, or, alternatively, could complete the survey 
over the telephone (using a translator if required) or via a secure online survey system.  
Survey Instrument 
The Having a Baby in Queensland 2009 Survey consisted of six broad sections of 
questions: information about the baby, pregnancy care, labour and birth care, after birth care, 
reproductive history, and participant demographics. Within each of the three sections about 
the care received (i.e., during pregnancy, labour and birth, and after birth), the survey asked 
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questions about specific outcomes and events (e.g., number of pregnancy check-ups, mode of 
birth), the quality of care received (e.g., how participants were treated by carers overall, if 
they were treated respectfully and if they felt supported), level of informed decision-making 
(e.g., information provision and decision-making around having ultrasounds) and satisfaction 
with care.   
Measures 
Mode of birth. Mode of birth was assessed by asking women ‘How was your baby 
born?’ with the following five response options: an unassisted vaginal birth, a vaginal birth 
assisted with forceps, a vaginal birth assisted with a vacuum, a vaginal birth assisted by 
forceps and a vacuum, and a caesarean birth.  For the current study, a dichotomous variable 
was created to reflect whether women had a vaginal birth (assisted or unassisted) or a 
caesarean birth. 
Place of birth. Place of birth (i.e., public facility or private facility) was assessed by 
asking women ‘Did you have your baby in a private or public facility?’ A ‘don’t know’ 
response option was included for this question.  In the event that women did not provide an 
answer to this question or indicated that they did not know, other responses pertaining to the 
name of their birth hospital and/or their insurance status when birthing (i.e., public patient or 
private patient) were used to impute missing data. 
Maternal obstetric risk factors.  Several factors commonly recognised as obstetric 
risk factors were assessed. Maternal age at birth (in years) was calculated by subtracting 
infant date of birth from maternal date of birth. A dichotomous variable was then derived to 
indicate whether or not women were aged 35 years and older. 
Parity (i.e., primiparity or multiparity) was calculated based on women’s responses to 
two questions: ‘Altogether in your life, how many times in total have you been pregnant?’ 
and ‘Including the birth of your new baby, how many births have you had?’ Women were 
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coded as primiparous if they indicated having been pregnant only once or if they had been 
pregnant multiple times and birthed only once.  Women who had indicated being pregnant 
and having birthed more than once were coded as being multiparous. 
Pre-pregnancy BMI was calculated on the basis of two questions which asked women 
to provide their pre-pregnancy weight (in kilograms or pounds and ounces) and their height 
without shoes (in centimetres or feet and inches).  After calculating pre-pregnancy BMI as 
weight (kg)/height (m)2 , a four-category variable was created based on standard groupings: 
‘underweight’ (<18.50), ‘healthy weight’ (18.50-24.99), ‘overweight’ (25.00-29.99), ‘obese’ 
(≥30).   
Previous caesarean birth was determined based on the derived measure of parity and 
women’s responses to two additional questions: ‘Altogether, how many times have you had a 
caesarean birth?’ and ‘How was your baby born?’. Primiparous women were coded as 
‘Primiparous – No previous caesarean’. Multiparous women who indicated having ‘0’ 
caesareans or who indicated having ‘1’ caesarean where the index birth was a caesarean birth 
were coded as ‘Multiparous - No previous caesarean’ Multiparous women who indicated 
having ‘2’ or more caesareans altogether, or who indicated ‘1’ caesarean where the index 
birth was a vaginal birth, were coded as ‘Multiparous – Previous caesarean’.   
Use of ART for the current pregnancy was assessed by asking women ‘Did you 
receive special medical help from a doctor or clinic to be able to become pregnant?’ Women 
who responded ‘yes’ were coded as having used ART and those who responded ‘no’ were 
coded as not having used ART. 
Three dichotomous variables indicating the presence of absence of gestational 
diabetes mellitus, hypertension or preeclampsia, and placenta praevia were derived on the 
basis of women’s responses to a tick-list of pregnancy conditions experienced. A fourth 
dichotomous variable indicating the presence or absence of risk factors not otherwise coded 
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was created on the basis of women’s responses to an open-ended question that asked ‘During 
your pregnancy, labour or birth, were you told by your care provider(s) that you were at 
higher risk because of anything?’  
Maternal education, preferences and perceived choices. For maternal education, 
women were asked ‘What is the highest level of schooling you have completed?’ and were 
provided with a set of standard response options (Australian Bureau of Statistics [ABS], 
2001). A dichotomous education variable was derived to reflect whether women had 
completed secondary level education (i.e., those who had completed year 12 or an equivalent 
level at high school) or not (i.e., remaining women, including those who were still at school 
or did not go to school).   
Preferred mode of birth was assessed by asking women ‘Before labour, how did you 
want to give birth?’ with the following four response options: ‘I wanted a vaginal birth’, ‘I 
wanted a caesarean birth’, ‘I did not have a preference’, and ‘don’t know’.  Responses of ‘I 
did not have a preference’ and ‘don’t know’ were combined to represent women who did not 
have a distinct preferred mode of birth. 
Perceived choices for mode of birth was assessed by asking women ‘Which type of the 
following types of birth do you feel you could have chosen if you wanted to?’, with the four 
possible response options: ‘a vaginal birth only’,’ a caesarean birth only’, ‘I could have 
chosen either a vaginal birth or a caesarean birth’, and ‘don’t know’. Women who 
responded with ‘don’t know’ (n = 49) were coded as missing and excluded from analysis 
using this variable. 
Socio-demographic characteristics. Women were also asked to report their own 
country of birth and responses were coded as being ‘Australia’ or ‘Other Country’.  Although 
responses for women in the ‘Other Country’ category varied considerably, numbers were 
insufficient to reliably deconstruct this category further. 
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Analytic Strategy 
Initially, bivariate correlations between predictor variables were examined for 
possible singularity, particularly among variables relating to maternal risk factors. Although 
significant correlations were identified as expected, values were not high enough to raise 
concerns about the singularity of predictor variables.  
A series of univariate binary logistic regression models were conducted to identify 
factors associated with place of birth and mode of birth. Factors that were found to be 
associated with both place of birth and mode of birth with at least 90% confidence (i.e., p < 
0.10) were selected as independent variables for hierarchical multivariate binary logistic 
regression analysis of the factors that increase the odds of having a caesarean birth (compared 
to a vaginal birth). Place of birth was entered in the first step, maternal obstetric risk factors 
were entered in the second step and preferences, perceived choices and maternal education, 
were entered in the third step. Maternal education was included in this final step to reflect 
current discourse about its assumed relationship with maternal preference and choice. Alpha 
was set at 0.05 for multivariate analyses. All analyses were conducted using SPSS Version 
18. 
 
Findings 
Participants 
In all, 2241 eligible women were invited to complete the survey, and 772 provided 
usable data, representing a usable response rate of 34.5%. The majority of women (91.5%) 
completed the paper survey; 8.4% completed the survey online and 0.1% completed via the 
telephone. There were few substantive differences between women who completed the paper 
survey and women who completed the online survey. Compared to women completing the 
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paper survey, women completing the online survey were younger (mean = 28.07 (SD = 4.40) 
yrs vs. mean = 30.21 (SD = 5.27) yrs; p <0.01), more likely to live in a remote or very remote 
area (23.8% vs. 8.0%; p <0.01), and more likely to have access to the internet at home 
(98.4% vs. 89.6%; p < 0.05). There were no significant differences between women who 
completed the paper survey and women who completed the online survey for infant 
gestational age or birthweight, pre-pregnancy BMI, pre-labour preferences for mode of birth, 
being told they were at ‘high risk’ during pregnancy, mode of birth (caesarean or vaginal), 
type of birth facility (public or private), parity, previous caesarean birth, maternal country of 
birth, language spoken at home, identifying as Aboriginal or Torres Strait Islander, or 
education.  
Of the 772 women who provided usable data, 15 were excluded from the sample for 
the current study due to missing data on place of birth, providing a final study sample of 757 
women. Women in the final sample were aged 30 years on average (SD = 5.19) and 79.9% 
had finished secondary education. About half were primiparous (48.1%) and 57.8% had a 
pre-pregnancy BMI in the ‘healthy’ range (5.1% were ‘underweight’, 21.3% were 
‘overweight’, and 15.9% were ‘obese’). The majority of the sample was born in Australia 
(79.6%), and country of birth did not vary significantly between private and public birth 
facilities (data not shown).  Compared with the total population of birthing women in 
Queensland in 2009 (Queensland Health, 2011), the sample was largely representative in 
relation to mode of birth, previous caesarean delivery, gestational age at birth and rurality of 
residence. The sample somewhat under-represented women who were younger than 20 years 
of age (2.5% in the study sample vs. 5.5% in the Queensland population), birthed in a public 
facility (62.7% vs. 69.0%), were multiparous (51.9% vs. 59.6%), or identified with 
Aboriginal or Torres Strait Islander culture (1.9% vs. 5.5%).  Women using ART to become 
pregnant were slightly over-represented in the current sample (8.9% vs. 4.1%).  Respondents 
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were also compared with the invited sample of women based on limited available information 
from Queensland Registry of Births, Deaths and Marriages records (i.e., type of birth facility, 
identification as Aboriginal or Torres Strait Islander and rurality of residence), and consistent 
findings emerged (data not shown). There were no significant differences between the invited 
sample and respondents in the timing of birth. 
 
Factors Associated with Place of Birth 
Women who had a caesarean birth had nearly double the odds of birthing in a private 
facility than women who had a vaginal birth (OR = 1.97, 95% CI = 1.44-2.68; see Table 1). 
Women who were 35 years or older, had used ART, had completed secondary education, 
reported being able to choose either mode of birth, and reported being able to choose only 
caesarean birth had higher odds of birthing in a private facility. Women who had a pre-
pregnancy BMI in the ‘underweight’ range and were multiparous without a previous 
caesarean birth had lower odds of birthing in a private facility.   Associations warranting 
consideration in multivariate analyses (i.e., p <0.10) were found between public facility place 
of birth and having a pre-pregnancy BMI in the ‘obese’ range. There were no significant 
associations between place of birth and parity, gestational diabetes, 
hypertension/preeclampsia, placenta praevia, other risk factors, or preferred mode of birth 
(see Table 1). 
Factors Associated with Mode of Birth 
Women who were 35 years or older, had a pre-pregnancy BMI in the ‘obese’ range, 
had previously had a previous caesarean birth, had hypertension/preeclampsia, had placenta 
praevia, had other risk factors and had used ART had increased odds of having a caesarean 
birth.  Women who had completed secondary education, had a preference for a caesarean 
birth, had no preferred mode of birth, reported that they could choose either a caesarean or 
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vaginal birth, and reported that they could choose only a caesarean birth also had higher odds 
of having a caesarean birth. The odds of having a caesarean birth were lower for women who 
were multiparous without previous caesarean birth. An association warranting consideration 
in multivariate analysis (i.e., p <0.10) was found between having a caesarean birth and being 
primiparous. Mode of birth was not associated with having gestational diabetes (see Table 2). 
Determinants of Differences in Likelihood of Caesarean Birth between Places of Birth 
 In step one of the multivariate logistic regression, the odds of having a caesarean 
section was almost double among women who birthed in a private facility compared with a 
public facility (OR = 1.91, 95% CI = 1.36-2.68), consistent with the findings of univariate 
analyses (see Table 3, Panel 1). 
 When risk factors were added to the model in the second step, the elevated odds of 
caesarean birth associated with a private facility place of birth declined slightly but remained 
significant (OR = 1.69, 95% CI = 1.12-2.56).  Several other factors were independently 
associated with the likelihood of having a caesarean birth. The odds of having a caesarean 
birth were more than double for women who had a pre-pregnancy BMI in the ‘obese’ range, 
compared to the ‘healthy’ range (OR = 2.47, 95% CI = 1.42-4.30), almost 7 times higher if 
they had previously had a caesarean (OR = 6.91, 95% CI = 3.91-12.24), and lower if they 
were multiparous and had not previously had a caesarean birth (OR = 0.17, 95% CI = 0.10-
0.29), controlling for place of birth and other risk factors. Maternal age  and ART were not 
associated with mode of birth, nor was having a pre-pregnancy BMI in the ‘underweight’ or 
‘overweight’ ranges, after accounting for place of birth and other risk factors (see Table 3, 
Panel 2). 
When education level and perceived choices for mode of birth were added to the 
model in the final step, place of birth was no longer associated with higher odds of having a 
caesarean birth (OR = 1.23, 95% CI = 0.77-1.94). Perceived choices for mode of birth was 
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significantly associated with mode of birth; compared to women who felt they could have 
chosen only a vaginal birth, those who felt that they could have chosen either a vaginal or 
caesarean birth had more than double the odds of having a caesarean birth (OR = 2.24, 95% 
CI = 1.40-3.59) and those who felt they could have chosen only a caesarean birth had more 
than 46 times higher odds of having a caesarean birth (OR = 46.95, 95% CI = 10.10-218.30), 
controlling for all other factors. Education level was not found to be independently associated 
with the likelihood of having a caesarean birth after accounting for place of birth and risk 
factors (see Table 3, Panel 3). 
In the final model, the odds of caesarean birth also remained significantly higher 
among those with a pre-pregnancy BMI in the ‘obese’ range, compared to the ‘healthy’ range 
(OR = 2.25, 95% CI = 1.25-4.08) and those who had previously had a caesarean birth (OR = 
4.21, 95% CI = 2.28-7.77).  Women had significantly lower odds of having a caesarean birth 
if they were multiparous and had not previously had a caesarean (OR = 0.19, 95% CI = 0.11-
0.33; see Table 3, Panel 3).  
Discussion 
A significant difference in the caesarean birth rate between private and public birth 
facilities in Australia has consistently been demonstrated (Robson et al., 2009; Howell et al., 
2009) and the mechanisms responsible for this difference have been the subject of much 
speculation. While some (e.g., Robson et al., 2009) have argued that the higher caesarean 
birth rate in the private sector is due to the higher obstetric risk of women who birth in private 
hospitals, others (e.g., Papapetros, 2001) have suggested that discrepancies may be due to the 
distinct preferences, options and education level of women who choose private care. Others 
(e.g., Roberts et al, 2000) attribute sector differences in the caesarean birth rate to differences 
in the way care is organised and delivered. This study sought to examine the relative 
contributions of maternal obstetric risk factors (e.g., maternal age, parity, pre-pregnancy 
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BMI, previous caesarean section, use of ART, gestational diabetes, preeclampsia, placenta 
praevia, and others), maternal education, maternal preferences for mode of birth, and 
maternal perceptions of choices for mode of birth, to differences across private and public 
sectors in the rate of caesarean birth.  
Consistent with previous literature, we found a significantly higher rate of caesarean 
birth in the private sector. Rates of caesarean birth reported here were remarkably comparable 
to those documented by Laws et al. (2010) for the public sector (27.4% vs. 27.8% 
respectively), and slightly less than those reported for the private sector (42.6% vs. 47.5%, 
respectively). We also found significantly higher levels of obstetric risk among women who 
birthed in the private sector on two specific indicators (i.e., age and use of ART). However, 
there was no elevated risk among women in private facilities on other indicators (i.e., parity, 
pre-pregnancy BMI, previous caesarean, gestational diabetes, hypertension/preeclampsia, 
placenta praevia and other risk factors). Moreover, in a multivariate model, we found that the 
association between place of birth and the likelihood of caesarean section remained 
significant (if declining slightly) after accounting for maternal risk factors. This finding 
suggests that elevated obstetric risk among women birthing in private hospitals – at least on 
the indicators measured in this survey – does not entirely account for sector differences in the 
rate of caesarean births. 
Several risk factors were found to be independent predictors of the odds of having a 
caesarean birth (i.e., even after controlling for place of birth, education, choices for mode of 
birth, and all other risk factors).  Pre-pregnancy BMI was significantly associated with mode 
of birth after accounting for all other factors, with women having more than double the odds 
of having had a caesarean birth if their pre-pregnancy BMI was in the ‘obese’ range 
compared to the ‘healthy’ range.  This finding is partially consistent with results of a recent 
meta-analysis which indicated that women in the ‘overweight’ and ‘obese’ BMI ranges were 
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at greater odds of having both scheduled and emergency caesareans (Poobalan et al., 2009).  
After accounting for all other significant determinants of mode of birth, women were also at 
increased odds of having a caesarean if they had previously had one. Previous caesarean is 
the most commonly reported reason for caesarean birth in Australia (Laws et al., 2010), 
however whether this is true for both scheduled and intrapartum caesarean birth is unclear.  
Based on the current findings, we are unable to determine whether previous caesarean birth 
acts primarily as a risk factor during pregnancy (such that a decision is made to not attempt a 
subsequent vaginal birth), or whether it instead is associated with greater likelihood of 
deciding on an emergency caesarean birth in the event of complications during labour. This 
question is a key direction for further research. 
By far, the largest independent predictor of mode of birth was women’s perceived 
choices for mode of birth. The single biggest determinant of having a caesarean birth in our 
multivariate model was the perception that a caesarean was one’s only option. Women who 
reported this restriction in perceived choice had more than 46 times higher odds of having 
had a caesarean birth after accounting for the effects of place of birth and obstetric risk 
factors on mode of birth.  Compared to women who felt that they could only choose vaginal 
birth, those who could choose either caesarean or vaginal birth also had double the odds of 
having a caesarean birth. On the surface, our finding that the odds of caesarean birth are more 
than twice as high among those who perceive freedom to choose either vaginal birth or 
caesarean birth might be taken to mean that a considerable proportion of women would take 
up the offer of a caesarean birth if it were provided. However, we also found that, overall, 
only 10% of women had a pre-existing preference for caesarean birth during their 
pregnancies. Therefore, it is feasible that both the offer of access to caesarean birth by care 
providers, and women’s uptake of this option, is driven by shared perceptions that caesarean 
birth is indicated for a reason other than the risk factors currently measured. Importantly, this 
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study did not account for all potential pre-partum and intrapartum risk factors for caesarean 
birth (e.g., fetal malpresentation). Further examination of how the emergence of risk factors 
during pregnancy and labour affect women’s preferences, and how this differs for those 
receiving care in the private and public sector, is a key direction for further research in this 
field. 
 Further, choice for mode of birth accounted for the previously significant association 
between of place of birth and mode of birth. When perceived choices for mode of birth were 
included in the multivariate model, the associations between place of birth and likelihood of 
caesarean birth that had remained after accounting for risk factors were no longer apparent. 
Together, our multivariate findings indicate that although some of the variance in mode of 
birth is explained by select risk factors such as pre-pregnancy BMI and previous caesarean 
section, mode of birth is most strongly predicted by the choices for mode of birth that women 
perceive are available to them. It is important to note that the overall numbers of women who 
reported being able to only choose a caesarean birth (i.e., those with highest odds of 
caesarean birth) are low and represented 8.4% of women in this study.  
Interestingly, we found no significant differences between women who birthed in 
private and public facilities in preferred mode of birth before the onset of labour.  The 
hypothesis that women are more likely to choose private sector care for increased access to 
caesarean section (Papapetros, 2001) was therefore unsupported by these findings. Further, 
despite the common rhetoric differentiating women who access public and private models of 
care on the basis of hypothesised demographic and health differences (e.g., Papapetros, 
2001), we found more similarities than differences between the women seeking care in 
private and public facilities. Coupled with the finding that perceived choices about mode of 
birth significantly predict caesarean section after accounting for all other risk factors, this 
suggests that differences in the odds of having a caesarean section according to place of birth 
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may be attributable to differences between private and public birth facilities in the nature of 
labour and birth care.  Other studies have associated high rates of caesarean section in private 
care with care provider fear of litigation, financial reward, time pressures, a culture of 
specialisation in elective surgery, different scheduling demands related to rostering of 
specialist clinical staff and higher use of labour interventions such as electronic fetal 
monitoring and epidurals (Shorten and Shorten, 2007; see Roberts et al., 2000). 
The implications of this study for providing equal access to childbirth choices are 
limited by complicated differences between private and public sectors in how care is 
organised, and how these might be associated with how choices are perceived (e.g., when 
provided by a single obstetric care provider that is chosen by the woman). It is not known 
how the single-item measure of perceived choice for mode of birth applied here may be 
differentially interpreted among women in private and public models of care. For example, 
although we found no association between place of birth and preferences for mode of birth 
during pregnancy, it may be that women’s preferences change during the course of their care 
through exposure to different care perspectives that are associated with primary care provider 
preferences or to differential management after onset of labour (Roberts et al., 2000; Shorten 
and Shorten, 2007). In addition, our post-birth assessment of preferences during pregnancy 
may be prone to recall bias and influenced by the birth experience itself, which may have 
affected the validity of our preference measure. Prospective assessment that allows for 
examination of preferences and decision-making at earlier stages of the care experience, and 
their association with future birth experiences, is warranted. Future studies should also assess 
women’s perceived control over decision-making about mode of birth (and reasons for these 
perceptions) alongside women’s perceived available options for mode of birth, to shed further 
light on the mechanisms involved in sector differences in caesarean birth. 
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One limitation of this study is that the contribution of preferences and perceived 
choices to explaining differences in caesarean birth between sectors might be different for 
pre-partum and intrapartum caesarean birth, and this was not examined. Furthermore, 
women’s place of birth may not accurately distinguish between those receiving antenatal care 
in the public and private sectors. Roberts and colleagues (2000) reported that although the 
majority of public patients birthed in a public hospital (98%), more than half of private 
patients (53%) birthed in a public facility. There is a need to further research the ways in 
which women’s choices might be limited by the appearance, diagnosis or hypothesis of 
specific risk factors by their care providers and how this care response to risk differs across 
the alternative models of care that are available to women. 
This study is additionally limited by the lack of measurement specificity in some of 
the factors being examined. For example, our measurement of women’s use of ART asked 
generally about receiving medical help to become pregnant so we are unable to assess the 
independent effect of receiving specific clinical fertility treatments on women’s likelihood of 
caesarean birth.  
Although sampling via birth notifications with minimal exclusions allowed us to 
reduce biases associated with sample selection, the low response rate for this study highlights 
the importance of careful consideration of potential response bias. Confidential sampling via 
the Registry of Births, Deaths and Marriages meant we were unable to send tailored 
reminders to non-responders as a strategy for encouraging response or obtain data 
determining the precise impact of the response rate on the representativeness of the sample. 
However, there were minimal differences between respondents to this survey and the invited 
sample on characteristics for which data was available, and survey respondents were largely 
representative of all Queensland women who birthed in 2009 on factors that might affect the 
generalisability of our findings.  
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This study uniquely contributes to current debates about the determinants of 
differences in caesarean birth rates between women in private and public models of maternity 
care. It is one of few studies to empirically examine the factors that explain sector differences 
in caesarean birth rates and is the only study to have examined the contribution of maternal 
preferences, maternal perceived choices for mode of birth and maternal education. Although 
the ability to examine these factors from women’s perspective is balanced by the inherent 
potential biases of retrospective self-report, our findings as to the associations between 
hospital sector and both the likelihood of different modes of birth and the perceived available 
choices for mode of birth are useful for supporting women to make informed decisions about 
their health insurance, sector of antenatal care, and place of birth. These findings should also 
inform future research that critically examines how perceptions of choices for mode of birth 
are related to more specific aspects of women’s care experiences in private and public 
maternity care sectors and their impact on woman-centred maternity care and women’s 
satisfaction with their care. 
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Table 1.  Univariate associations between various factors and place of birth  
 
 
Public Facility Private Facility OR 95% CI 
N % N % 
Mode of birth       
Vaginal birth 345 72.6 162 57.4 1.00  
Caesarean birth 130 27.4 120 42.6 1.97*** 1.44-2.68 
Maternal age       
34 years or younger 395 83.9 204 73.9 1.00  
35 years or older 76 16.1 72 26.1 1.83**  1.27-2.64 
Parity       
Primiparous 220 46.7 142 50.5 1.17 0.87-1.57 
Multiparous 251 53.3 139 49.5 1.00  
Pre-pregnancy BMI       
<18.50 (‘Underweight’) 27 6.4 8 3.0 0.41* 0.18-0.93 
18.50-24.99 (‘Healthy weight’) 231 54.9 166 62.4 1.00  
25.00-29.99 (‘Overweight’) 89 21.1 57 21.4 0.89 0.60-1.31 
≥30.00 (‘Obese’) 74 17.6 35 13.2 0.66# 0.42-1.03 
Previous caesarean       
Primiparous – No previous caesarean 220 46.9 142 51.1 1.00  
Multiparous – No previous caesarean 185 39.4 84 30.2 0.70* 0.50-0.98 
Multiparous – Previous caesarean 64 13.6 52 18.7 1.26 0.83-1.92 
Gestational diabetes       
No 435 92.2 268 95.0 1.00  
Yes 37 7.8 14 5.0 0.61 0.33-1.16 
Hypertension/Preeclampsia       
No 466 98.1 275 97.5 1.00  
Yes 9 1.9 7 2.5 1.32 0.49-3.58 
Placenta praevia       
No 449 94.5 261 92.6 1.00  
Yes 26 5.5 21 7.4 1.39 0.77-2.52 
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Other risk factors       
No 369 78.7 215 77.3 1.00  
Yes 100 21.3 63 22.7 1.08 0.76-1.55 
ART       
No 453 96.2 232 82.9 1.00  
Yes 18 3.8 48 17.1 5.21*** 2.96-9.16 
Secondary education       
Not completed 125 26.7 25 8.9 1.00  
Completed 343 73.3 255 91.1 3.72*** 2.35-5.88 
Preferred mode of birth       
Vaginal birth 381 81.1 213 76.3 1.00  
Caesarean birth 43 9.1 35 12.5 1.46 0.90-2.35 
No preference 46 9.8 31 11.1 1.21 0.74-1.96 
Type of birth could have chosen       
Vaginal birth only 236 54.4 62 23.0 1.00  
Either vaginal or caesarean 167 38.5 180 66.7 4.10*** 2.89-5.82 
Caesarean only 31 7.1 28 10.4 3.44*** 1.92-6.16 
Note. Reference category is Public Facility.  #p<0.10, *p < 0.05, **p < 0.01, ***p <0.001. 
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Table 2.  Univariate associations between various factors and mode of birth 
 Vaginal Birth Caesarean Section OR 95% CI 
N % N % 
Maternal age       
34 years or younger 417 83.2 182 74.0 1.00  
35 years or older 84 16.8 64 26.0 1.75** 1.21-2.52 
Parity       
Primiparous 232 46.0 130 52.4 1.29# 0.95-1.75 
Multiparous 272 54.0 118 47.6 1.00  
Pre-pregnancy BMI       
<18.50 (‘Underweight’) 27 6.0 8 3.6 0.72 0.32-1.63 
18.50-24.99 (‘Healthy weight’) 281 61.0 116 51.6 1.00  
25.00-29.99 (‘Overweight’) 99 21.3 47 20.9 1.15 0.76-1.73 
≥30.00 (‘Obese’) 55 11.7 54 24.0 2.38*** 1.54-3.67 
Previous caesarean       
Primiparous – No previous caesarean 232 46.6 130 52.2 1.00  
Multiparous – No previous caesarean 242 48.6 27 10.8 0.20*** 0.13-0.31 
Multiparous – Previous caesarean 24 4.8 92 36.9 6.84*** 4.16-11.26 
Gestational diabetes       
No 476 94.3 227 91.2 1.00  
Yes 29 5.7 22 8.8 1.59 0.89-2.83 
Hypertension/Preeclampsia       
No 502 99.0 239 95.6 1.00  
Yes 5 1.0 11 4.4 4.62** 1.59-13.45 
Placenta praevia       
No 485 95.7 225 90.0 1.00  
Yes 22 4.3 25 10.0 2.45** 1.35-4.44 
Other risk factors       
No 420 83.7 164 66.9 1.00  
Yes 82 16.3 81 33.1 2.53*** 1.77-3.61 
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ART       
No 469 93.4 216 86.7 1.00  
Yes 33 6.6 33 13.3 2.17** 1.31-3.61 
Secondary education       
Not completed 112 22.3 38 15.5 1.00  
Completed 391 77.7 207 84.5 1.56* 1.04-2.34 
Preferred mode of birth       
Vaginal birth 460 91.6 134 54.3 1.00  
Caesarean birth  10 2.0 68 27.5 23.34*** 11.70-46.59 
No preference 32 6.4 45 18.2 4.83*** 2.95-7.90 
Type of birth could have chosen       
Vaginal birth only 250 53.8 48 20.1 1.00  
Either vaginal or caesarean 212 45.6 135 56.5 3.32*** 2.28-4.83 
Caesarean only 3 0.6 56 23.4 97.22*** 29.23-323.39 
Note. Reference category is Vaginal Birth. #p<0.10, *p <0.05, **p < 0.01, ***p <0.001. 
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Table 3.  Factors associated with having a caesarean section (N = 614)1 
Predictor variables Step 1 Step 2 Step 3 
OR 95% CI OR 95% CI OR 95% CI 
Place of birth       
Public facility 1.00  1.00  1.00  
Private facility 1.91*** 1.36-2.68 1.69* 1.12-2.56 1.23 0.77-1.94 
Maternal age       
34 years or younger -  1.00  1.00  
35 years or older - - 1.22 0.73-2.04 1.21 0.70-2.08 
Pre-pregnancy BMI       
<18.50 (‘Underweight’) - - 1.06 0.41-2.79 0.99 0.36-2.68 
18.50-24.99 (‘Healthy weight’) - - 1.00  1.00  
25.00-29.99 (‘Overweight’) - - 1.29 0.78-2.15 1.23 0.71-2.12 
≥30.00 (‘Obese’) -  2.47*** 1.42-4.30 2.25** 1.25-4.08 
Previous caesarean       
Primiparous – No previous 
caesarean 
-  1.00  1.00  
Multiparous – No previous 
caesarean 
-  0.17*** 0.10-0.29 0.19*** 0.11-0.33 
Multiparous – Previous 
caesarean 
- - 6.91*** 3.91-12.24 4.21*** 2.28-7.77 
ART       
No -  1.00  1.00  
Yes - - 1.37 0.71-2.64 1.24 0.62-2.49 
Secondary education       
Not completed - - - - 1.00  
Completed -  -  1.36 0.76-2.44 
Type of birth could have chosen       
Vaginal birth only - - - - 1.00  
Either vaginal or caesarean -  -  2.24*** 1.40-3.59 
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Caesarean only - - - - 46.95*** 10.10-
218.30 
       
1 The final model was statistically significant, 2(11, N = 614) = 241.06, p <0.001. The model 
as a whole explained between 32.5% (Cox and Snell R-Squared) and 44.9% (Nagelkerke R-
squared) of the variance in mode of birth, and correctly classified 79.3% of cases. 
Note. *p < 0.05, **p < 0.01, ***p < 0.001. 
